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and  LHA-1 

ass  ships.  It  describes  the  approach,  findings,  and  con- 
clusions of  the  study.  The  alternative  PEOC  maintenance  strategies  for 
these  classes  are  described  and  evaluated  for  both  effectiveness  and 
resource  requirements.  Additionally,  detailed  planning  and  engineering 
requirements  necessary  to  develop  and  implement  the  program  are  des- 
cribed, and  a Plan  of  Action  and  Milestones  for  the  program  is  provided. 


The  results  of  this  study  are  presented  in  two  volumt's: 
Executive  Summary  and  Volume  11  - Study  Report. 


Volume  1 - 


j 

i 

i 


J 


CONTENTS 


Page 


ABSTRACT iii 

SECTION  ONE:  INTRODUCTION 1-1 

1.1  Background 1-1 

1.2  Engineered  Operating  Cycle  Program  Structure  1-1 

1.3  The  PEOC  Program 1-2 

SECTION  TWO:  STUDY  APPROACH 2-1 

2.1  Objective  of  the  Study 2-1 

2.2  study  Approach 2-1 

SECTION  THREE:  RESULTS  3-1 

3.1  Current  Ship  Status  Assessment  3-1 

3.1.1  Current  Ship  Maintenance  Strategies  3-1 

3.1.2  Current  Ship  Material  Condition  3-2 

3.2  Definition  of  Preliminary  PEOC  Program  Maintenance 

Strategy 3-5 

3.2.1  Summary  of  PEOC  Maintenance  Strategies 3-6 

3.3  Comparative  Analysis  Between  Current  Strategy  and 

Preliminary  PEOC  Strategy 3-7 

3.3.1  Effectiveness  Comparison 3-7 

3.3.2  Resource  Comparison  3-8 

3.3.3  PEOC  Program  Feasibility 3-10 

3.4  PEOC  Program  Development 3-11 

3.4.1  Engineering  Requirements  3-11 

3.4.2  Planning  Requirements  3-11 

3.4.3  Resource  Requirements  3-12 

3.4.4  Milestones  and  Schedule 3-12 

SECTION  FOUR:  CONCLUSIONS  AND  RECOMMENDATIONS  4-1 

4.1  Conclusions 4-1 

4.2  Recommendations 4-3 


ffOCIDiUO  PifiB  BLJJK 


SECTIOS  ONE 


INTRODUCTION 


1 . 1 BACKGROUND 

In  1973  various  ship  material  inspections  and  reports  indicated  that 
despite  increasing  maintenance  costs,  the  material  condition  of  many  ships 
of  the  fleet  was  below  acceptable  standards  and  generally  unsatisfactory. 

This  situation  clearly  demonstrated  the  need  to  develop  a comprehensive 
program  aimed  at  achieving  an  early  improvement  of  the  Fleet's  material 
condition.  As  a result,  the  Chief  of  Naval  Operations  (CNO)  initiated  an 
objective  (CNO  Objective  #3)  to  improve  the  material  condition  of  ships. 

In  response  to  this  objective,  in  1977  the  Chief  of  Naval  Material  (CNM) 
directed  the  establishment  of  the  Ship  Support  Improvement  Project  (PMS  306) 
with  a number  of  interrelated  efforts  designed  to  contribute  to  the  formula- 
tion of  new  and  more  efficient  maintenance  strategies  for  Naval  ships.  The 
Ship  Support  Improvement  Project  has  initiated  three  basic  courses  of  action. 
These  are  (1)  a Maintenance  System  Development  Program  to  make  the  necessary 
chcinges  to  the  Navy  maintenance  system  to  foster  improved  fleet  readiness; 

(2)  an  Intermediate  Maintenance  Activity  Upgrade  Program  to  provide  for 
increased  intermediate  maintenance  level  capability  and  capacity;  and  (3) 
the  Engineered  Operating  Cycle  (EOC)  Program  to  establish  a structured 
engineered  approach  for  maintaining  ships  of  selected  classes.  The  estab- 
lishment of  the  Amphibious  Engineered  Operating  Cycle  (PEOC)  Program, 
initially  for  the  LHA-1,  LST-1179,  and  LPD-4  classes  of  ships,  would  be  part 
of  the  third  effort. 


1.2  ENGINEERED  OPERATING  CYCLE  PROGRAM  STRUCTURE 

A typical  surface-ship  EOC  program  consists  of  a one-year  Initiation 
Phase,  a two-year  Development  phase  for  each  ship  class,  and  an  implementa- 
tion Phase  that  extends  through  the  remaining  life  of  the  ship  classes 
involved.  New  EOC  progreuns  are  envisioned  to  be  structured  along  these 
lines,  patterned  after  already  established  EOC  programs,  with  exceptions 
expected  to  accommodate  the  special  requirements  of  the  new  classes  of  ships. 

The  objective  of  each  program  phase  is  attained  through  an  engineered, 
analytical  process.  During  the  Initiation  Phase,  ship  data  cure  collected 
objectives  eind  constraints, that  will  guide  the  EOC  program,  are  defined.  The 
current  status  of  the  ship's  material  condition  cind  maintenance 
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strategy  are  assessed.  Alternative  maintenance  strategies  are  identified, 
and  from  them  the  preliminary  EOC  maintenance  strategy  is  defined.  The 
existing  ajid  proposed  maintenance  strategies  are  compared  and  analyzed, 
and  the  feasibility  of  adopting  an  ECX:  Program  is  evaluated. 

During  the  Development  Phase,  detailed  engineering  efforts  go  into 
a thorough  develoi>ment  and  evaluation  of  the  s^iecifics  of  the  approved  EOC 
maintenance  strategy.  Pertinent  detailed  technical,  operational,  and 
eaqperience  data  are  assembled  and  from  those  data,  critical  equipments  and 
systems  are  selected,  beneficial  technical  and  Elect  Modernization  Program 
(FMP)  alterations  are  identified,  and  maintenance  requirements  for  pre-EOC 
overhauls  are  developed.  Detailed  systems  engineering  analyses  are  per- 
formed on  selected  critical  equipments,  with  specific  restorative  and  cor- 
rective maintenance  requirements  identified  in  the  development  of  the 
class  maintenance  and  modernization  plans.  Standards  of  material  condition 
assessment  and  program  effectiveness  are  developed  to  permit  the  analysis 
of  the  effectiveness  of  the  EOC  Program  and  to  modify  the  efforts  as  neces- 
sary. The  EOC  Management  plan  provides  guidance  in  program  administration, 
planning,  execution,  and  support.  Together,  these  elements  constitute  the 
EOC  Plein  that  is  implemented  in  the  Implementation  Phase. 

During  the  Implementation  Phase,  each  ship  will  be  given  a pre-EOC 
overhaul  (if  required)  before  entering  its  Engineered  Operating  Cycle. 

EX)C  support  elements  and  organizations,  including  the  Central  Technical 
Group  euid  Site  Teams,  will  bt?  formally  established  to  continue  the  co- 
ordination and  integration  of  the  EOC  Program  with  existing  maintenance 
programs.  The  program  will  be  continually  analyzed  on  the  basis  of  feed- 
bac)(  received  from  material  condition  assessments  and  post-overhaul, 
trend,  and  progreun-ef fectiveness  analyses.  The  results  of  these  analyses 
will  be  used  to  support  the  management  of  tlie  program  and  show  w)\ere 
modification  is  required. 

1.3  The  PEOC  PROGRAM 

The  PEOC  Program  is  a proposed  new  Eoc  program  wliose  purpose  is  a 
realignment  of  ship  maintenance  strategy  designed  to  improve  the  material 
condition  of  designated  amphibious  ships.  Its  objective  is  to  maintain 
combat  readiness  for  ships  in  the  program  at  an  acceptable  cost  while  main- 
taining or  increasing  their  peacetime  operational  availability.  Initially 
LHA-1,  LST-1179,  and  LPD-4  classes  have  been  identified  for  the  PEOC 
Program.  A basic  element  of  the  Program  will  be  the  establishment  of 
engineered  maintenance  and  modernization  plans  for  each  of  tlio  designated 
classes.  These  class  plans  identify  anticipated  maintenance  tas)ts  and 
their  frequencies.  Class  maintenance  and  modernization  plans  are  used 
to  forecast  and  assist  in  scheduling  projected  maintenance  burdens  on 
Fleet  resources.  The  PEOC  Program  will  provide  improved  planning  and  en- 
gineering tools  to  effect  better  maintenance  management,  including  the 
optimization  of  ship  operating  cycles. 
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Analysis  conducted  in  the  Initiation  Phase  included  principal 
lotjic  and  fuitctional  eleim>nts  of  reliability-centered  maintenance  mi'thoti- 
oloijy.  M.»intenanoe  exjH'rienix'  and  material  condition  were  assessed, 
cons i lie rinq  mission  criticality  and  n^source  costs,  and  then  used  to  rx'view 
and  select  appropriate  altematiw  maintenaiu'e  strateqies.  Similarly,  in 
the  tX>wloi'im'nt  and  Implementation  Phases  these  same  considerations  will 
be  used  to  define  and  docuim'nt  mainten.inct*  requi rt^ments  for  the  selected 
critical  equi^Mnents  and  systeimi.  11>e  consistent  use  of  this  im'thodolo<iy 
helps  provide  assuriince  that  the  most  essential  and  cost-effective  class 
maintenance  strateqy  revisions  will  be  accomplished. 
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atX'TlON  TM- 


STUDY  AJ’UKDAUH 


2,1  OBvTECTlVt;  OK  THE  STUDY 

'Hie  iiLvit't't i w of  th»>  I'KiX'  Kitvir.ini  Initiatioii  Study,  flu'  principal 
effort  of  tl»e  r*ioiii,im*s  Initivition  I'tKUie,  is  to  vft'te j-mine  if  a revised 
maintenani^e  strategy  o'uld  acliievt'  the  primary'  goal  of  tlu-  KEiX'  I’nHjram, 
Ttiat  goal  is  to  develop  a long-rangt>  m.ainten.mee  strateiiy  ik'signed  to 
effect  aji  early  improvt>n»>nt  in  the  material  condition  of  ilt'signated 
ami+iibioit;  ships,  then  maintain  their  (.ximbat  readiness  at  an  acct'ptalile 
ci->st  while  maintaining  or  increasing  their  t-H'act't  imt'  oi^'rat  ional  availa- 
bility. 'nie  lilA-1,  l^T-117g,  and  ld'l’>-4  classes  wt'ie  vlesignated  for 
induction  iiito  the  rtXX'  Kwgr.am  and  wt're  inv»'st  igatovl  in  tl\is  stuviy. 


2.2  STUDY  APrW.'AOH 

The  .approach  used  for  the  Initiation  St  luly  w.^s  adpated  fiom  the  KiX' 
IX've lopBH'nt  Kinu.al  (draft),  Kebruary  DI7S.  It  addresst'd  the  feasibility 
of  .uiopting  .r  PEiX'  Piv>gr.un  nwjintenance  strategy’  that  is  cost -ef  feet  i ve 
iwd  within  the  obiectiw's  of  tin'  priviram.  rV»'* '•oital  , roaintenaiuv,  and 
financi.tl  data  fiom  divt'ir.e  sourct's  w<'re  analyzed  to  detennine  current 
class  m.aintenanee  strategies  and  material  t.Mnvlition  and  to  strvicture 
prv>i'^'>sed  PKaX'  Program  cl.iss  m.tintenanct'  strategies.  'ttie  sti'.ttegies 
selected  whiedt  toi>k  into  acc<.'>iu\t  fleet  ope  i a t i v'lui  1 .tnd  Fleet  Ms.>derniz.»t  ion 
Pro^iram  regui  ivroi'nts , w<'iv  kVsigneil  tii  imt'iove  cl.iss  m.iteri.tl  >.xindition. 

Ef  foot  i vi'tu'ss  .iiul  n'‘Souriv  reguiiements  wi'ii'  then  cali-ulatevl  for  Kith  the 
current  and  PEiX'  Protiram  strategii's. 

Mi'asured  .ind  ptoiected  cl.iss  m.iteri.il  ixmdition,  effect  iviMiess , .ind 
nisouriie  revpii  reiw'nts  wi'iv  ixmnvirat  i vi' ly  .in.ilyzed  for  Ixith  current  .-ind 
PEOC  nuiinten.ince  strategies,  .uid  tx'nclusions  were  dr.awn  relative  to  the 
bi'nefits  of  imv'lenH'nting  the  PEtX'  Pivgr.im.  Planning  .uul  engineering 
regui remi'iits  to  develop  the  progr.im  wimv  i ilent  i f ievi,  with  .issociated 
budgetary  est  invites,  .ind  .i  Pl.in  of  Action  .ind  Milestones  w.is  formulated. 
Finally,  the  conclusions  of  the  Initi.ition  Stiufy  were  tk'veloiH'd,  together 
with  reconwnMidat  ions  coiux'rning  progr.im  imt'lement  .it  ion . 
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RESULTS 


3. 1 CURRENT  SHIP  STATUS  ASSESSMENT 

3.1.1  Current  Ship  Maintenance  Strategies 

Maintenance  strategies,  as  such,  are  seldom  sufficiently  defined  and 
documented  to  permit  queintitative  specifications  of  the  amount  of  main- 
tenance to  be  performed  at  each  level  of  repair  (IDR)  by  each  metliod  of 
repair  (MOR)  or  on  the  bcksis  of  each  timing  of  repair  (TOR)  for  individual 
ship  classes.  Instead,  information  on  maintenance  strategies  must  be 
collected  and  correlated  from  various  Navy  sources  - maintenance  data 
files,  class  maintencuice  managers,  fleet  operational  records,  provisioning 
documentation,  etc.  This  was  the  method  used  to  determine  the  maintenance 
strategies  for  the  I,ST-1179  and  LPD-4  classes.  Inspection  of  maintenance 
histories  and  data,  conpilation  of  operaticxial  assignments,  review  of 
provisioning  technical  documentation,  and  discussions  with  the  NAVSEA  Ship 
Logistic  Division  and  PERA  (ASC)  personnel  all  confirm  that  the  majority  of 
the  maintenance  during  the  operating  cycle  is  performed  at  the  organiza- 
tional level,  utilizing  piece-part  replacement  on  a periodic  basis.  Except 
for  some  electronic  equipment,  very  little  modular /subassembly  replacement 
has  been  performed.  No  rotable  pool  replacement  program  has  been  in  effect 
except  for  special  "tum-around"  programs  (such  as  those  for  gion  sights, 
conrmunication  antennas,  etc.). 

The  current  maintenance  strategy  for  the  LHA-1  class,  like  that  for 
the  LST-1179  and  LPD-4  classes,  is  not  well  defined  and  documented,  althougli 
the  shipbuilder's  aesigned  maintenemce  strategy  is  well  documented.  In 
addition  to  the  information  from  maintenance  histories  and  data,  pro- 
visioning technical  documentation,  and  NAVSEA  Ship  Lc^gistic  Division  and 
PERA  (ASC)  personnel,  the  LHA  Plans  For  Maintencince  (PFMs)  were  reviewed 
to  provide  insight  into  the  planned  maintenance  strategy.  These  docu- 
ments, developed  during  ship  construction,  analyze  the  maintenance  require- 
ments for  most  of  the  ship's  mission-critical  equipment  and  assign  the 
LOR,  MOR,  and  TOR  for  each.  These  various  information  sources  confirm 
that  the  majority  of  the  maintenance  during  the  operating  cycle  is  per- 
formed at  the  organizational  level,  utilizing  piece-part  replacement  on  a 
periodic  basis.  Very  little  modular  or  subassembly  replacement  is  per- 
formed except  on  some  electronic  equipment.  No  rotable  pool  replacements 
have  been  specified  nor  einticipated  except  for  special  "turn-around" 
programs . 
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3.1.2  Current  Ship  Material  Condition 

An  important  aspect  of  this  study  is  the  assessment  of  present  ship 
material  condition  achieved  by  using  the  current  ship  maintenance  strategy. 

A good  measure  of  the  success  of  a maintenance  strategy  is  the  resulting 
material  condition  of  the  ship’s  equipment  and  systems.  Material  condition 
was  determined  through  analysis  of  suitable  material  condition  indicators. 

Three  roeeksures  of  material  condition  were  defined  and  used: 

• Maintenance  Data  System  (MDS)  Factor  - A Maintenance  Data  System 
Factor  summarizes  the  following  indicators  of  material  condition: 

••  Ship's  Force  parts  dollars 
••  Ship's  Force  man-hours 

••  Intermediate  Maintenance  Activity  man  -hours 
••  Number  of  Ship's  Force  Icibor  transactions 

• Material  Condition  Readiness  Index  (MCRI)  Factor  - This  factor 
provides  an  indicator  of  the  severity  of  failures  by  EIC.  The 
MCRI  is  published  in  the  CASREP  Material  Condition  Index  Report. 

This  index  is  a mathematical  product  of  three  indicators  that 
have  a bearing  on  the  degree  of  unreadiness  of  ships  exfieriencing 
casualties. 

• Additional  Maintenance  Factors  - For  the  LST-1179  and  LPD-4 
classes,  a third  indicator  of  material  condition  by  EIC  is  the 
amount  of  defxst  maintenance  required  during  the  regular  overhauls 
at  the  end  of  each  operating  cycle.  The  depot  level  maintenance 
man-hours  were  extracted  from  ROM  SARPs  provided  by  PERA  (ASC) 
and  averaged  by  EIC. 

For  the  LHA-1  Class,  a third  indicator  of  material  condition  was 
provided  by  the  Negative  Man-Hour  Differential  (NMHD) . The  NMHD 
is  the  excess  of  Ship's  Force  and  IMA  man-hours  expended  on  a 
system  above  design  data  proiectod  values,  and  was  used  to  evaluate 
the  accuracy  of  the  proiected  design  values.  This  indicator  was 
used  to  ensure  that  off-ship  as  well  as  shipboard  maintenance 
was  adequately  considered  in  the  identification  of  maintenance- 
critical  systems. 

3. 1.2.1  LST-1179  Class  Material  Condition 

The  LST-1179  Class  MDS  data  were  analyzed  to  assess  the  class  material 
condition  resulting  from  use  of  the  current  maintenance  strategy.  Some 
283  EICs  were  identified  as  exceeding  one  or  more  of  the  MDS  Factor  Indica- 
tor Thresholds  and,  therefore,  requiring  further  analysis.  In  a similar 
mcinner,  the  MCRI  Factors  for  the  various  EICs  were  analyzed,  and  the  third 
indicator  of  material  condition,  the  amount  of  depot  level  maintenance  - by 
EIC-  during  the  ROH,  was  analyzed. 
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l^T-1179  Class  material  ixiiulition  was  uval  vkitoil  f rem  a rovii'w  of  all 
material  condition  indicators,  INSIIRV  results  iuid  (Ximmt'nts,  the  ('lass 
Ct>rrt»ct  I v»'  Action  Pl<ui,  and  consideration  of  tlie  aqe  of  the  shifv:.  'flu' 
hiqh  cx>nsi steiu'^’  in  the  results  of  the  m.iterial  condition  indicators  pro- 
vidi's  increased  crinfidi'nce  in  conclusions  based  on  their  use.  T.ilil*'  1-1 
riUiks  the  roost  maintenani'e-crit  ical  KiCs  for  the  l,tiT-l  179  Class. 

Analysis  of  the  data  for  the  class  showt'd  aniroximately  H [HMix'nt 
of  the  KICs  exceetled  one  or  more  siqni f icantx'  thresholds.  Althouqh  all  i'l 
these  KlCs  exiierienced  a maintenvwce  burden  of  soroi'  siqni  f i canix' , the 
greatest  ooncent  rat  ion  of  material  txindition  lUsjradat  ion  occuni  fio'  tho:;>’ 
few  EICs  identified  as  maintenance-critical.  Wliile  the  owrall  clatss 
mat«'rial  condition  appears  satisfactory  from  a review  of  this  reiTordeil 
data,  these  maintenance-critical  KiCs  significantly  affect  the  mission 
I'erformance  ability  of  these  shi|is  and  show  a need  for  .ittentic'n  and 
CO  r re  ct i ve  act i on . 

3.  1.2.2  l.l’ivq  jTlass  Material  ('on^id ij'>n 

l,l’I>-4  Class  iTviterial  txmdition  w.us  evaluated  in  t lu'  saim'  manm'i  as 
w.is  that  of  the  l.ST- 1 1 7‘)  Class.  M.\terial  ixindition  indicator  results 
showed  q<x>d  consistency  .uid  reconU'd  only  slivjhtly  ik'<jraiVil  materi.il 
I'ondition  for  tlu'  qreat  maiority  of  the  more  th.m  4100  <'lass  KU's.  T.U'le 
3-1  r.inks  the  most  mai  nt  enance-cr  it  ical  EICs  for  the  l.l’U-4  Class. 

Analysis  of  the  data  fot  the  I.l'l)-4  Class  showr'il  that  approximately 
H (H'rtx'nt  of  the  EICs  exix'edeil  om'  or  more  siqnificamx'  thtx'sholds. 

Althouqh  all  of  these  EICs  exjx' ri enced  a maintenance  burden  ol  some  siqnili- 
cancj',  th<'  qreatest  cono'nt  rat  ion  of  roati'iial  iMndi  t i (.>n  di'qradat  iv'xi 
occurs  for  those  few  EU’s  identified  as  maint  I'nance-crit  ical . 

Wliile  the  ovi'rall  class  material  condition  app«'ars  satisfactoiy  from  a 
ix'view  of  data,  mainti'nano’-crit  ical  EU’s  siqni  f i cant  ly  affei-t  the  ability 
of  th«'se  ships  to  jx'rform  tJieir  misisions  and  show  a tu-ed  lot  mai  nt  enaiu'*' 
attention.  A review  of  the  class  mod*' mi /.at  ion  plans  indicates  that  a 
numlier  of  elite  rati  tins  have  In'en  devt'loixul  to  solvi'  sonx'  of  the  maiot 
maintenaiux'  pmblems.  llowi'ver,  none  of  the  critic.it  EIC  ivpiipim'iits  is 
sch«'dule«l  for  ref'l.nx'nxMit  or  for  m.iior  conf  iqui  .it  ion  ch.inqe. 


3.  1.2.  3 l.llA-l  Cl.iss  Kiterial  t'omlition 


Hie  I.llA-l  Class,  with  a limited  .imoiuit  of  historic.il  d.it.i  .iv.ii  l.ibU' 

.ind  a ijood  qii.-wtity  of  desiqn  d.it.i,  pit'sented  .in  o|>|Hirt  uni  ty  t»i  i'omp.ire  .iiul 
update  desiijn  v.iliies  with  empiric.il  d.ita.  Hie  desiqn  data  weti'  .iocument t'd 
in  the  shiiibui  Ider's  Plans  For  M.iintenaiux'  (PFMs).  Hie  PEMs  identity  the 
.imoiint  of  cnrrectivi'  mainten.inw  th.it  can  be  .anticipated  for  e.ach  six'cilic 
system  on  the  b.asis  of  .m  an.ilysis  of  the  probable  equiimx'iit  t.ii  lutes, 
their  frequently,  and  M«'an  Timt'  to  Ki'pai  r (MTl'H),  .as  identitied  in  t lit' 
Maintenance  Knqineerinq  Analyses  (MKAs)  that  m.ake  up  I'.ach  PEM.  A PEM 
usually  contains  information  on  more  th.an  tme  EIC  .inti,  similarly,  st'vei.il 
PFMs  m.ay  apply  to  each  EIC. 


it.  UANKiNi:  OK  <’I.AS8  MAI  NTKNANC'K-t'K  ITI OAI.  K^Km«MKNTS 


KU* 

HI  01 
UOl 
Al>04 
TU>4 
TKOi 
WOl 
IV40H 
TMOl 
Y40  1 
vM>4A 
PllH 


KlOl 

KJOi 

T«Ol 

TKOi 

goiK 

GHI.^ 

nor 
K401 
T4a4 
EO) 
Tti05 
THO 1 


VVH 

K* 

iO 

17 

\b 

12 

14 

21 

20 

n 


LST-  1 1 y 1<^» 

NmtMU'lat  \iro 
Kj)L|itu*  Oic»<*l 

lU'iu'l.itot  sot,  bO-ll£,  4tu‘S«*l  «ii  ivon 
iMmps 

Hi>not  , auxilitiry  (aivossoi  i I's  an»1  controls) 

Int  ('tnxHi lat o aiul  low  prossuro  dir  systoms 
Kit  oma  i n 

I'ropolloi  s,  contti>l  lalilo  pitch  aiul  ctmtrols 
Winches  and  hoist  ituj  tspiipmont  , mi srol  laneous 
Craft,  landitui  - vot»iclo  porsonnol  (UA^I*  Mk  7) 

ANA'HC-4(»,  ratllo  sot 
AN/S)’S-10K,  railar  sot 

l.ri)--4  Class 

Nonu'ncla^ii  o 

Boiler,  l)/*’Xproas/hoado!  - 1 ypo  , propulsion  syat  om 

IMmp  unit,  contrituvial  (mti  It  rst  a^io  , t ui  hino-dr  iven)  main  food 

Ki  rt»mai  n 

Oiatillimi  plant,  low  prosanio,  flash  type 
AN/SHC-20,  Radio  sot 

Mt>imt  , i*'  SO  cal.  twin  kK  Mk  M MtM  0 
Generator  si't , (U)-M7. , steam  turbine  dt  ivoji 

Biv)woi  4)toup,  ail  supply  system,  iHWhust  i i>n , main  piopulaion 
Air  condit  ioniiui  system,  chilled  water  (R-12) 

Shaft,  main  propulsion 

Kuolinq  service,  transfer  and  hleinlirui  systi’m,  aviativui  JP-S/UEAl’ 
Auxiliary  sto«im  supply  system 

l.liA-l  yUss 

Niwoiu'lot  uro 

RUiU  y civnmunicat  ions  and  ITAWOS 
Aircraft  handliiui  aru!  asstiuH  systt'ms 
Ballast  and  salt  water  systi'ms 
Burvo i I lanco  systems  and  wavtvjvi ides 
Gunfire  control 
lUiided  missile  flit'  conturl 
Deck  equipment 
iXxnpresBotl  air  and  (las 

IX’  monitorinq 
Interconmuncat  ions  systei.is 
Interior  voice  communirat ions 
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Hull  and  Hull  fittlnqn 


I 

3 

I 
3 

I I 
3 
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III  a similar  manner,  the  MCKI  Factors  for  the  various  shipboard  systems 
were  analyzed.  The  third  indicator  of  material  condition,  ROH  information, 
could  not  be  analyzed  for  the  LHA-1  Class  because  no  LHA  ship  has  yet  been 
overhauled.  Instead,  a different  indicator,  the  Negative  Man-Hour  Differen- 
tial (NMHU)  (defined  as  that  number  of  man-hours  expended  on  a system  in 
excess  of  the  PFM  projections)  was  analyzed.  Table  3-1  ran)is  the  most 
maintenance-critical  PFMs  for  tfie  lHA-l  Class. 

The  limited  available  historical  data  for  the  UlA-1  Class  were  con- 
sidered insufficient  to  support  a valid  determination  of  overall  class 
material  condition.  The  identified  maintenance-critical  EICs  all  have  a 
direct  effect  on  the  ship's  ability  to  perform  its  mission.  Preliminary 
indications  are  that  there  is  serious  degradation  in  these  systems;  however, 
comparisons  should  be  made  witli  additional  data  from  other  ships  of  tlio 
class  before  a final  determination  of  class  material  condition  is  made. 

This  approach  will  not  only  improve  the  data  sample  size,  but  will  also 
provide  a truer  class  representation  with  less  predomincince  of  the  data 
by  lead  ship  experience.  A review  of  the  class  modernization  plans  imii- 
cates  that  a number  of  alterations  have  been  developed  and  otliers  are 
being  conteinilated  to  solve  some  of  the  major  maintenance  problems.  None 
of  the  critical  ETC  equipments  are  sclieduled  for  replacement:  however, 
several  major  configuration  changes  are  being  contemplated  that  could  affect 
the  critical-EIC  analyses. 
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3.2  DEFINITION  OF  PRELIMINARY  PE:0C  PROfJRAM  MAINTENANCE  STRATEGY 

The  data  related  to  identified  critical  EICs  and  PFMs  were  reviewed 
in  detail  to  evaluate  the  effects  of  revising  the  various  elements  (Level 
of  Repair,  Method  of  Repair,  Timing  of  Repai r/Operat ing  Cycle)  of  mainte- 
nance strategy. 

Satisfaction  of  the  pro<?ram  objectivt's  reipiired  tliat  class  availability 
be  at  least  maintained  with  imf)rovem<.'nts  hig)ily  desiral^le.  Tlie  preliminai'y 
PEOC  maintenance  strate<iy  must,  therefore,  be  defined  with  full  considera- 
tion of  associated  operational  requi remt^nts  and  t)iei  r effects. 

Current  operational  and  overhaul  schedules  provide  a referenct?  frame- 
wor)t  to  use  in  considering  possible  sc;hedulinq  revisions  witliin  t(i»'  PEOC 
maintenance  strategies.  Considerable  planning  lias  been  lione  and  schedulinc; 
relationships  are  defined  within  TYCOM  scliedulini)  t('m(dates.  Tierefort', 
this  study  concluded  that  it  was  highly  desirable  to  ust'  existing  schedul- 
ing templates  while  maintaining  or  reducing  shii>'s  tinu-  doxAJted  to  pre- 
overhaul, ROH,  and  {X)st-ove rhaul  activities.  An  optimum  mt'thod  of  achieving 
both  of  these  aims  was  to  consider  a formulation  of  cycles  tontaining 
increased  numbers  of  deployments.  Possibli*  alternatives  ('onristing  of  3,  4, 
and  5 deployments  were  considered  and  a three-cfc^ploymi-nt  i.*yclc  seemt'd 
justified  by  existing  data. 


J 
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It  should  be  noted  that  the  maintenanoe  strateqios  <k?velo|XHl  durinq 
the  Initiation  Ptiase  are  preliminary.  Final  definition  of  FEOC  maintenance 
strategies  will  occur  in  the  Development  Phase  after  results  of  detailed 
engineering  analysis  have  been  obtained.  The  preliminary  PEOC  maintenance 
strateqios  are  accurate  and  in  enough  detail  to  permit  a valid  com|>arison 
of  the  relative  effectiveness  and  resource  requirements  of  the  current  ^u1d 
preliminary  PEOC  maintenance  strategies. 

3.2.1  Summary  ^f  PEOC  Maintenance  Strategies 

The  proposed  maintenance  strategy  for  the  classes  of  the  PEtX'  Program 
retains  mudj  of  the  t?urrent  strategy  and  is  ck>signed  to  blend  with  the 
current  notional  operating  cycles  in  orik?i  to  create  the  least  amount  of 
disruption  to  the  Fleet  and  Type  ftommanik'r  during  implen«!ntation.  The 
emfihasis  of  the  proposed  strateiiy  is  to  proviik>  an  organization  capable  of 
accoiii(>list\ing , evaluating,  and  up-dating  the  reliijbility-cx'ntered  ituiinte- 
neince  requirements  for  each  ship  class  throughout  the  o|x.*rating  cycle. 

These  requirements  will  be  initially  determined  by  system  maintenance 
emalyscs  (SMAs)  performed  during  the  Devi'lopmt'nt  Phase  of  the  PFCX’  Program. 
The  key  elements  of  the  propt>sed  strategy,  which  is  d<?si<|n«?d  to  suj)|x>rt  a 
three-deployment  op<'rating  cycle,  are: 

• Increased  use  of  off-ship  maintt'nance  man.igt'ment . A main  thrust 
of  the  PECX’  Program  is  the  engineered  approath  to  identify  .uid 
meet  the  maintenance  requi  renx'nts  for  tin*  l.ST-117g,  l.PI)-4,  and 
LHA-1  classes.  Tlie  in-<k'pth  detailed  engine€*rin<j  analyses  conducted 
durinq  the  tVvi' lopim-nt  Ph.ise,  tlu:  System  Maintenance  Analyses, 
provide  the  to«)l  to  di'vi'lop  this  engims-red  pn>giam  of  mai  nteiicuicx' . 
Tills  effort  adds  consider, rb  ly  to  the  knowl<»dge  .md  under:;!  .inding 

of  the  class  m.iintenaiice  lequi  rt>mi>nts  whiU>  providing  adequate 
planning  and  engineeritivi  inform,ition  to  pi-rmit  mon'  I'ost-e f feet  i ve 
use  of  additional  off-ship  (,ts  wi'll  .is  shipbo,itil)  m.ii  nt»'n.inc«.' 
resources . 

• The  establishment  of  .1  PEOC'  Program  fiuictional  onpin izat ion  to 
provide  for  the  effective  planning,  coordination,  evaluation, 
updating,  and  continuity  of  the  PF.OC  m.iinten.vicx'  strategy.  This 
organ! zatio.i  will  include  the  following: 

••  PEOC  Program  Offico 

• • Dedicated  PEOC'  TYCOM  Staff  Elements 
••  PECX;  Central  Technical  Grou}) 

• • PECX:  Site  Teams 
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• A pre-EtK'  ovtjrhaul,  of  appniximatefy  10  to  12  iwMithu  tluration,  to 
realize  an  early  improvement  in  ship  material  eomlition,  arnl  to 
facilitate  structured  plaitnini)  and  acixrmpl ishiuent  of  class  maint«>- 
nance. 

• The  use  of  a Selected  Restricted  Availability  or  planntid  industrial 
maintenancxj  fieriod  of  approximately  six  weeks  duration  between  the 
ship  deployments  for  the  accximplishment  of  requiir*d  maintenaiuxr 

on  critical  systems  and  limited  alterations.  Those  iH'iioils  are 
necessary  to  prevent  the  maintenance  burden  on  the  inaintr'iiance- 
critical  systt'ms  from  buildinq  to  thr*  ix>int  where  the  material 
condition  and  availability  of  the  .ship^i  is  diHjrack'd. 

• ftodification  of  current  two-deploymt>nt  opr'r.rt  iinj  i?ycles  to  thrx'e- 
deployment  ivdes.  'lire  improvements  in  class  nvrterial  (Condition 
resulting  fronr  nurre  i-ost-e  f feet  i ve  use  of  stiipboard  and  off-sfiip 
maintenance  resources  enables  these  ships  ti>  includtr  a third 
deployment  within  the  ojxrratinci  cyclt>.  'Ibis  step  significantly 
in^irovTJS  class  ojrerational  availability  and  jH'rmits  better  realiza- 
tion of  the  jxrtential  benefits  availctble  from  increased  utilization 
of  off-ship  maintenancxr  managenxrnt. 

The  cxjmbined  effect  of  these'  eleim'irts  is  improvird  material  coirdition 
combined  witlr  increased  ojx'rational  availability  for  the  l.ST-117<),  l.l’ti-4 , 
and  IjHA-1  classes. 


3.3  CDMPARATIVK  ANALYSIS  HKTWIIEN  C'llKKl'NT  STKATKl'.Y  AND  PRIM. I MINAKY  PWX' 
STRATKCY 

3.3.1  E f feed  veness  Compa  r i s 


Two  interrelated  measures  of  aval  1 .ilri  1 i t y w»rre  useil  to  quantity  tlrr* 
e ffecti vt'iiess  of  maintenance  strategies;  strip  availability  aird  Strips: 
Available  for  Operation  (SAl'tO  . Ship  aval  I air  i t i ty  is  ttrat  frai'tiirnot 
the  overall  cycle  a strip  is  eitirer  frtlly  or  sulrst  ant  i al  ly  rearly  to  peifoiirr 
its  primary  mission.  SAFO  describes  ttre  total  numlrer  ot  strijvr  ot  a class 
that  may  bt'  exptreted  to  be  operational  at  any  <iivrsr  tinx'. 

Table  3-2  compare;;  availability  and  .‘lAl’o  trrsulting  tn'trr  ttri'  crrrrr'irt 
strategy  and  proiecteil  PEOC  Program  aird  slrr'w;;  tire  iH'ict'irf  irf  iircieases 
predicted  for  the  protected  PEOC  Pr<'gr<im.  E<rr  pur[xrs«'s  ot  ttri;;  study,  tire 
20-year  period  of  comparison  ctrmmences  on  ixrmpletion  of  (rvt'rharrl  (n'urtlar 
or  pre-EOC) . Table  3-2  Indicates  that  both  avar  l.ilrility  and  SAErr  will 
increase  in  effecti vrrnoss,  with  the  l.llA-1  Class  slrowing  the  greatest 
improvement  in  botlr  i;ategoric's . 
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Tabip  i-3.  KKraCTIWNKSS  a^Ml'AKlSON 


Av&i labl llty 


Ships  Available  tor  dixTatiun 
bor  I ll’roiectedl 


Proiecteii  Nuinl>or  Proiectc 

Class  Current  PKOC  , of  Shiici  Current  Pixx: 

„ Increase  . . 

Proqram  in  Class  Program 

LST-1179  0.651  0.695  6.8  20  13.0  13.9 

U>l>-4  0.623  0.669  7.4  12  7.5  8.0 

LHA-1  0.5B4  0.633  8.4  5 2.9  3.2 


IVrcx-nt 

Increase 


3.3.2  Resource  Comparison 


Study  results  show  that  ship  availability  increases  under  the  PEiX' 
Proqram  with  an  attendant  sliqht  increase  in  supixirt  cost.  A comiiarison 
of  the  currt^nt  and  the  PEtX'  Proqram  resource  requirements  on  the  basis  of 
tVA>  measures  that  oomliine  avai laliil  ity  and  cost  was  made.  Tlie  first 
measure  i.s  the  cost  to  support  a SAIX)  over  20  years.  Talile  3-3  shows  that 
under  the  preliminary  PEOC  maintenance  strateqies,  the  cost  to  supixirt 
a SAFXi  over  20  years  is  essentially  unchanqed  for  the  b.9T-1179  Class,  and 
decreases  by  10.2  percent  for  the  I.PO-4  Class,  and  6.0  jx^rcent  for  the  l.HA-l 
C1.3SS.  For  tlie  sank'  ixiriod,  total  cost  increased  by  7.3  jH:rct'nt  for  the 
l.ST-117‘)  Class.  3.8  iiercent  for  the  LUA-l  Class,  but  decreased  by  4.3 
iieri'ent  for  the  l.Pl>-4  Class. 


TrfbJv 

1 . COST  TO 

SUPII'KT  A Sinp  AVMl.ABl.1;  tOR  OPERATION 

Ship  Clafts 

Unit  20-year 
Sup|H>rt  Cost 
(MilHonii  of 
IX>  1 1 a 1 s ) 

Cla.ss  20-yoar 
Support  Cost 
(Millions  ot 
Ool lai s ) 

Ships  Avail'' 
ahlo  I'oi 
v'poiat  ion 

20-Ye«r 

5h»ppoi  t eVsi 
Por  SAhO 
(Millions  o\ 
rx>l  lai  s ) 

t.ST-  1 1 79 

CUtr«‘nt 

57.7 

1,153,2 

13.0 

88.7 

PKOC 

61. U 

1,237.3 

13.9 

89.0 

lJ»t>-4 

current 

89.2 

1,070.4 

7,S 

142.7 

PEOC  Program 

85.4 

1,024.8 

8.0 

128.1 

t4IA-l 

current 

172.0 

860. 0 

2.9 

296.6 

PEOC  Proijram 

178.5 

892.7 

3.2 

279.0 

The  second  measure,  which  also  contbines  cost  and  availability,  is  thi 
cost  to  obtain  an  equivalent  SAF'O  as  projected  for  the  PKOC'  Proqram. 

Table  1-4  shows  the  additional  costs,  under  the  current  strateqy,  of 
delivering  an  equivalent  SAl’O  to  that  calculated  for  the  projected  PKCX* 
Program.  Navy  Resource  Model  (NARM)  PY  1*179  values  were  used  to  obtain 
20-year  direct  operating  costs  per  ship,  and  the  historical  average 
acquisition  cost  for  each  class  was  inflated  to  I'Y  1979  dollars  to  ob- 
tain the  assumed  construction  costs  per  ship. 


r.iMe  J-4.  aWT  OK  OBTMNINO  Al'D ITIONAI,  SHIPS  AVAII.MU.K  KOK  OPKKATIONS  (SAKO) 
UNDKK  CURKKNT  STRATH;Y 


A<Uilt  tonal 
Ships  Aval  tahlo 
Kor  Opor.i- 
ations  Prulor 
PK(X'  Piogtam 


Ih) 

.‘O-Yoai 

1)1  IlH't 

0|K'f  at  1 iiu 


A:oaimi'>l  lYvl'A!.  " 

I'onst  riK't  ion  (a  > (li  ♦ o> 


l.ST-U7'»  0.') 


Ni'w 

Slups 

lYist  /Ship* 

(M 1 1 1 I i>n«  1)1 
lk)l  1 ,11  !t ) 

Cost /Ship 
(Mill  »on.>!  of 
I'd!  l.(tsj_ 

(Millioii-i  of 

IHil  l.irs) 

1.4 

U'H.U 

SI . 1 

/.''<).■» 

O.H 

1 S.' . 0 

tU. . H 

211.0 

0.  s 

1 1-1. 0 

■)()/.  4 

44S.2 

*Kxi'l\ulinii  fuel  costs. 


Table  .1-5  presents  tlie  results  of  dirt'Ct  cost  comparison  for  all  throe 
classes.  Cost  savings  luider  the  PF.tX'  Program  are  accompanied  by  sivci  fic 
and  general  imimivt'ments  in  class  material  condition  resulting  from  prt'-KCX' 
overhauls  iind  increased  engineered  maintenance  of  class  rt'gui rements . Hie 
identification  and  planning  of  maintenance  to  reduce  and  prevent  degraded 
material  condition  will  produtv  a liigher  material  readiness  condition  for 
these  classes  than  is  currently  being  exix'rienced.  Mort'  frequent  access  to 
depot  level  repair  facilities  under  the  PFIX'  Progr.im  not  only  iH'mits  closer 
scheduling  of  class  maintenance  nxiui  ri->mi'nts,  but  also  permits  more  rapid 
correction  of  significant  emergent  repair  needs. 
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3.3.3  PEOC  P roq r cgn  Fe jt; ibi  1 i ty 

The  cxjitparison  of  the  effectiveness  and  resource  requirements  of  the 
current  and  preliminai’y  PKOC  maintenance  strategies  shows  that  the  f;relim- 
inary  PEOC  maintenance  strategies  provide  better  than  7 percent  imj'rovement 
in  overall  availability  and  SAl'O  values.  The  cost  to  obtain  and  supixirt 
equivalent -6APO  values  under  the  current  strateiiY  totals  $918.0  million 
more  them  comparable  costs  using  the  preliminary  PEOC  maintenance  strategics. 
These  gains  are  achieved  from  l-deployment  preliminary  PEOC  strategies  and 
would,  of  course,  imfirove  even  more  should  detailed  engineering  analysis 
support  a greater  number  of  deployments  per  cycle. 

TTie  engineered  maintenance  of  the  PEOC  rroviiwm  produces  this  increased 
availability  over  a 20-year  period  with  an  improved  material  condition 
resulting  initially  from  the  pre-EOC  overhauls,  arrd  throughout  this  period 
from  data  cinalysis  cind  engineering  analysis  to  imi->rove  the  identification 
and  scheduling  of  class  requirements. 

The  additional  costs  of  $70.6  million  above  current  maintenance  stra- 
tegy requirements  over  the  20-year  period  will  prcxiuce  apprecicible  gains 
in  availability  and  material  condition  over  the  remaining  life  of  these 
ships . 

The  results  of  this  study  indicate  that  the  lueliminaiy  PEOC  Pri>gr.un 
maintenance  strategies  are  feeisible  and  that  they  are  more  effective  and 
economical  than  the  current  maintenance  stiateijies. 
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3.4  PEOC  PROGRAM  DEVELOPMENT 

In  order  to  realize  the  benefits  of  the  PECX;  Proqram,  a number  of 
planning  and  engineering  efforts  are  required  during  the  development  of 
the  program. 

3.4.1  Ehqineerinq  Requirements 

Upon  approval  of  the  preliminary  PEOC  maintenance  strategy,  the 
necessary  engineering  studies,  maintenance  plans,  material  condition 
assessment  procsedures,  cuid  evaluation  processes  required  to  convert  this 
strategy  into  a viable  program  must  be  determined.  These  studies  and 
analyses  will  result  in  documents  that  detail  the  steps  for  the  effective 
development  and  implementation  of  the  PEOC  Program. 


The  engineering  studies,  schedules,  and  evaluation  processes  required 
to  be  developed  for  the  PEOC  Program  are; 

• Critical  Equipments/Systems  List 

• Projected  Class  Configuration 

• System  Maintenance  Analyses  (SMAs) 

• Pre-EOC  Overhaul  Ret^ui remen ts 

• Class  Maintenance  and  Modernization  Plans 

• Material  Condition  Assessment  (MCA)  Procedures 

• Post-Overhaul  Analysis  Program 

• Program  Effectiveness  Procedures 

3.4.2  Planning  Requi rements 

The  guidance  necessary  for  the  execution  of  the  PEOC  Program  is 
provided  by  the  managers  of  the  proqram  and  their  suj'port  organizations. 
Planning  for  the  proqram  is  documented  in  a Management  Plan  and  in  a PEOC 
Program  Plan. 

The  Management  Plan  provides  the  prirwry  program  guidance  by  sj-vcifying 
the  program  objectives,  the  responsible  organizations , and  the  process 
by  which  the  program  will  develop  and  be  implemented.  'Hie  PECV  Proqram 
Office,  administers  primary  guidance  in  the  development  and  implementation 
of  the  program  through  the  managemeht  plah.  Fleet  support  and  coordina- 
tion is  nrovidod  by  TYCOM  staff  elements,  field  Site  Teams,  and  a 
Central  Technical  Group. 
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The  PECXT  Proqr^un  Plan  is  the  proqram  master  plcUi  which  contains  several 
Development  Phase  documents,  including  the  Program  Management  Plan,  to  be 
used  during  the  implementation  of  the  program.  Additionally  the  PEOC 
Program  Plan  serves  to  guide  the  transition  of  the  program  from  the  Develop- 
ment to  the  Inplementation  Phase. 


3.4.3  Resource  Requirements 

The  resources  required  to  develop  and  implement  the  PEOC  Program  were 
estimated  in  order  to  provide  the  information  required  for  preparation  of 
POM  inputs.  Program  personnel  requirements  were  identified  and  summarized 
by  organization.  Organizational  siqpport  costs  were  then  estimated  eind 
summarized  to  determine  the  program  development  cind  implementation  costs. 

Table  3-6  presents  a preliminary  PEOC  Program  FVDP  Planning  Budget. 


3.4.4  Milestones  and  Schedule 


The  milestones  for  initiating,  developing,  and  implementing  the 
Amphibious  Engineered  Operating  Cycle  Program  are  presented  in  Table  3-7 
with  the  proposed  dates  for  their  commencement  or  completion. 

These  milestones  contain  a phcised  schedule  for  developing  and  imple- 
menting the  PEOC  Program  on  a class  basis.  This  phasing  spreads  out  the 
engineering  workload  for  the  proqram  and  facilitates  the  completion  of 
detailed  engineering  analyses  prior  to  Pre-EOC  overhauls. 


T^ble  3-7.  PECX;  Vroqriaa  Milestones 


1. 

Start  program  Initiation  phase. 

1 

Oct 

77 

2. 

Start  program  initiation  study. 

1 

Oct 

77 

3. 

Complete  program  initiation  study 

1 

Jun 

78 

4. 

Start  NAVSEA/OPNAV  review  of  program  initiation  study. 

1 

Jun 

78 

5. 

Start  development  of  critical  equipraents/systems  list  for  LHA-1  Class. 

1 

Jun 

78 

6. 

Start  development  of  projected  class  configuration  for  I>HA-1  Class. 

1 

dun 

78 

7. 

start  engineering  analysis  of  critical  systems  for  LHA-1  Class. 

1 

Jun 

78 

8. 

Start  program  Development  Phase  for  LHA-l  Class. 

1 

Jun 

78 

9. 

Start  development  of  critical  equipments/systems  list  for  LST-1179  Class. 

1 

Jun 

78 

10. 

Start  develo{;^nent  of  projected  class  ccMif iguration  for  LST-1179  Class. 

1 

Jun 

78 

11. 

Complete  development  of  ctitical  equipments/systems  list  for  T^HA-l  Class. 

1 

Oct 

78 

12. 

Complete  development  of  projected  class  configuration  for  LHA-1  Class. 

1 

Oct 

78 

13. 

Complete  development  of  critical  equipments/systems  list  for  LST-1179 
Class. 

1 

Oct 

78 

14. 

Complete  development  of  projected  class  configuration  for  LHA-1  Class. 

1 

Oct 

78 

15. 

Complete  program  Initiation  Phase. 

1 

Oct 

78 

16. 

Enter  resource  requirements  in  Navy  POM. 

1 

Oct 

78 

17. 

Complete  initiation  study  review.  Establish  Amphibious  EOC  Program. 

1 

Oct 

78 

18. 

Start  program  Development  phase  for  LST-1179  Class. 

1 

Oct 

78 

19. 

Start  development  of  BOH  SARP  for  LST-1179  Class. 

1 

Oct 

78 

20. 

Start  engineering  analysis  of  critical  systems  for  LST-1179  Class. 

1 

Oct 

78 

21. 

Start  development  of  class  maintenance  plan  for  LHA-1  Class. 

1 

Oct 

78 

22. 

start  development  of  class  maintenance  plan  for  LST-1179  Class. 

1 

Oct 

78 

23. 

Start  development  of  program  mangement  plan. 

1 

Oct 

7B 

24. 

Start  development  of  critical  equipments/systems  list  for  LPD-4  Class. 

1 

Oct 

78 

25. 

Start  development  of  projected  class  configuration  for  LPD-4  Class. 

1 

Oct 

78 

26. 

Complete  development  of  critical  equipments/systems  list  for  LPD-4  Class. 

1 

Apr 

79 

27. 

Complete  development  of  projected  class  configuration  for  Lpn-4  Class. 

1 

Apr 

79 

28. 

Start  program  Oevelopm<*nt  phase  for  LPD-4  Class. 

1 

Aj^r 

79 

29. 

Complete  preliminary  class  BOH  requirements  for  LST-1179  Class. 

1 

AJT 

79 

30. 

start  development  of  BOH  SARP  for  LPD-4  Class. 

1 

Aj)r 

79 

31. 

Start  engineering  analysis  of  critical  systems  for  I.PD-4  Class. 

1 

Apr 

79 

32. 

Start  development  of  class  mainteneince  plan  for  LPD-4  Class. 

1 

Apr 

79 

33. 

Start  development  of  ship  class  material  condition  baseline  and  material 
condition  monitoring/assessnent  procedures  for  LHA-1  Class. 

1 

A[)r 

79 

34. 

start  development  of  ship  class  material  condition  baseline  and  material 
condition  monitoring/assessment  procedures  for  LST-1179  Class. 

1 

A|’r 

79 

35. 

Start  BOH  planning  (A-18)  for  LHA-1  Class. 

1 

Apr 

79 

36. 

Start  BOH  planning  (A-18)  for  LST-1179  Class. 

1 

Apr 

79 

37. 

Start  development  of  program  effectiveness  assessment  procedures. 

1 

Jul 

79 
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leto  proliminAiy  m^«iivii]«'nH‘nt  plan 

(.Xwiplotu  prt*t  tmtnaty  class  HOH  i «s(u  1 1 (*nH*rit  s tot  t4'l>-4  (.'lass. 

(.\«ipU*te  preliminary  class  mainttMiance  plan  tot  l.tlA*l  Class. 
i.\«iiplt'te  pteliminaty  class  maintenance  plan  toi  l^TT-ll?')  s.*lass. 

Start  .ieve Kt|\iiH*nt  ot  Mana«.|«'RH*tit  Inlotmatum  :Jystcm  (MIS). 

Stai  t deveUipnitMit  ot  ship  class  matt'iial  cvuulit  iv»n  Iviselint'  atul  trateiial 
coii^iition  BK>niti>i  in»j /assessm«'nt  ptoctslun's  lot  i.i'i>-4  class. 

Start  HOM  planniiu)  (A-IH)  ti.n  l4*l>-4  Class. 

i\miplete  proiH.)se\i  SAKP  foi  I irst  ship  Hi'JI  l4?T- 1 1 v.'lass. 

t\«nplete  preliminary  class  ma i nt <'nan\S'  plan  titi  l.Pl>'‘4  (.'lass. 

(.'omplete  projH'stHl  SAKl'  tor  tirst  ship  Hini  toi  l4’l>-4  Class. 

(.Xmplete  pr^xii.im  manav|em«Mit  plan. 

C(.miplete  emtineei  itu|  .inalysis  ot  ciitu  al  systt'ms  toi  l.llA-l  Class. 
Comj'lete  erstineeting  an%-ilysis  ot  ciitical  system.s  lot  l4?T-ll7g  Class. 

CiXAplete  ship  class  matei  lal  (.'vyuiition  Ut'>t'line  atul  nwiteiial  coiivtit  ion 
monitoring /assessment  pu.K'tMuies  tv>t  14IA«1  class. 

(.\implete  ship  class  material  cvmdition  Kiseline  arul  matetial  condition 
monitoring  vissesiunent  proctslures  loi  14?T-117'»  Class, 

Complete  ptvxjram  et  t ect  iveness  visses:anent  pi  i.K'evlui  es . 

iitait  implenuMit  at  ion  ot  prixtr.im  enginet'ied  maintenance  management  system. 
Start  first  l.HA-l  Class  KOH 
Start  fust  I4^T-117'>  Class  HOM. 

C(.miplete  class  maintenance  plan  toi  l.HA-1  I'lass. 

Cvxnplete  elass  maintenance  plan  toi  14?T-117'I  (.'lass. 

Cvinplete  pivx|ram  lVv«' lopim’nt  Phase  tor  l.HA-l  Class. 

Complete  pr^xjr.im  IVvt'K'j'ment  Phase  tor  l.ST-H7‘)  Class. 

Start  pr(.x]ram  to  translate  class  plans  into  iiulividual  ship  plans. 

>2.  (.Xwiplete  MIS  UevelojMm'nt 

Kstahlish  Central  Ti'chnual  Cionp. 

Establish  Site  Teams. 

Cimiplete  pnx]ram  lVv«'lo{ment  phase  lor  l.PP-4  (.'lass. 

Start  first  l.PC-4  class  BCH. 

Ctmiplete  engineering  analysis  ot  crit  ical  systems  for  l.Pb-4  Class, 

Knter  (.'MMP  items  into  MIS. 

(.Ximplete  ship  class  material  cvmdition  baseline  and  nviterial  condit  ion 
monitor ing/assessment  pnx'edures  for  l.PP-4  Class. 

Complete  pr^xiram  to  translate  cla.ss  plans  into  individual  ship  plans 
for  first  ships  to  entei  PKiX'. 

Complete  class  maintenance  plan  for  briv4  (.'lass. 

Complete  first  U!A-l  Class  KvMI;  ship  entei  s IW. 

(.\implete  first  I4!T-117‘>  Class  bOH;  ship  enters  IXV. 

Ccmplete  first  !4M>-4  Clas.s  lUMI;  ship  enteis  l\X'. 


I Aug  7g 
1 (V't  7^ 
1 (X-t  79 
1 (.X-l  79 
1 CX't  79 
1 tx-t  79 

1 (.Xt  79 
I Jan  Hi) 
I Ai'i  HO 
I dul  80 
I Aug  80 
1 iX't  80 
1 iX't  80 
I iX*t  80 

I IX't  80 

I i.X-1  80 
I CX't  80 
I vX't  80 
I iVl  80 
I Jan  81 
I Jan  81 
I Jan  81 
I Jan  81 
I Jan  81 
1 Jan  81 
I Jan  81 
I Jan  81 
1 Apr  81 
I Ai'i  81 
I .Ai'r  81 
1 Apr  81 
I Apr  81 

1 Ai'r  81 

I Jul  81 
I St'p  81 
I Sep  81 
I Mar  82 


SECTION  FOUR 


CONCLUSIONS  AND  RECOMMENDATIONS 


4.1  CONCLUSIONS 

Conclusions  dram  from  the  analyses  conducted  during  the  Amphibious 
Engineered  Operating  Cycle  Initiation  Study  were  based  on  maintenctnce 
data  and  other  data  sources  identified  in  the  study.  Ample  historical 
data  existed  (and  were  used)  for  the  LST-1179  and  LPD-4  classes,  but 
design  data  was  used  to  augment  LHA-1  class  historical  data  because  of 
limited  operating  experience  for  this  class.  The  conclusions  of  this 
study  are  based  on  the  average  experience  of  the  individual  ships  of  each 
ship  class  investigated. 

The  following  conclusions  were  reached  as  a result  of  this  study: 

• Adoption  of  a revised  maintenance  strategy  for  the  proposed  clcisses 
of  amphibious  ships  will  assist  in  maintaining  their  combat 
readiness  at  an  acceptable  cost  and  will  maintain  or  increase  their 
peacetime  operational  availability- 

• Maintenance-critical  systems  were  identified  with  a high  degree 
of  correlation  among  all  the  material  condition  indicators 
investigated.  These  identified  maintenance-critical  systems  have 
underscored  the  need  for  revised  or  alternative  long-range  class 
maintenance  strategies  for  the  LST-1179,  LPD-4,  and  LHA-1  classes 
of  amphibious  ships. 

. Analyses  of  maintenance-critical  systems  reveal  the  desirability  of 
revisions  co  the  Timing  of  Repair  and  the  Operating  Cycle  elements 
of  maintenance  strategy  to  offer  the  highest  potential  for  improving 
maintenance  strategy. 

• Early  improvement  in  material  condition  can  best  be  obtained 
throu^  a pre-EOC  overhaul.  The  pre-EOC  overhaul  should  be 
considered  a prerequisite  for  a ship's  entering  an  Engineered 
Operating  Cycle. 


f' 

N 


n 


j 

'i 


! 


} 


4-1 


I 

i 

I • Shiixs  in  tho  PEOC'  Pnxjr.im  will  nwtintain  an  improvi'd  1«'V<>1  of 

matorial  ronciition.  Plannod  actioius  to  provido  this?  impmvt'mcnt 
i no  I lido: 

••  Continuinq  identification,  analyses  .uid  monitorinq  o(  ma i iii I'liaiit-e 
and  mission  critical  eqiiiimn'nts  in  ordi'r  to  plan  and  correct 
prolilem;  prior  to  failure  or  unaccept. alile  deqravlation. 

..  Sclu'dulinq  of  rt'quirod  maintenanc'c,  based  on  class  .i.s  well  as 
individual  ship  exjierience  and  tnuids. 

• • Shorter  intervals  between  sclieduled  deixit  avai  l.U'i  1 it  it's  foi 
ships  because  SRAs  are  planned  Ix'tween  overliauls.  Hiis  allows 
oorrertion  of  maior  prolilems  oiarlier. 

..  St  ronq  emphasis  on  the  tximpletion  of  reli.ibility  and  maintain.i- 
bility  alteration::,  initially  durin<i  tiu'  pre-KOC  ovi'rhaul  , and 
as  they  an'  identified  durinq  the  ojx'ratinq  cy<'l«'. 

• Tlie  preliminary  PROP  Proqram  maintenance  strate<ji«'::  for  thi' 
l.ST-1179,  l.Pt>-4,  and  l.HA-l  classes  call  for  m.iintenaiu’i'  performed 
on  a periodic  (or  scheduled)  basis.  Hie  most  effective  opeiational 
cycle  is  one  with  3-deployiTK'nts  per  cycle,  with  two  six-wi'ck 
Selected  Restricted  Availabilities  (H'r  cycle. 

• Tlie  preliminary  PKiX'  maintenanc*.'  strat.eqii':;  ar«'  proii'Cti'd  to  piovide 
the  fol  lowinq  bi^nefits  ovi:r  <i  2()-year  pi'riod.  'I'hese  iM'iicfit:;  are 

in  addition  to  an  appreciable  imptxivi'mi'nl  in  materi.il  ixuulition. 

Increai'.e  in 

Ships  Increase  Savinqs  tor 

Increase  in  Available  for  in  Total  Kquiv.ilent 
Availability  Operation  Cost  SAKO 


Class 

(Percent 

(J’ercx'n^) 

(Percent ) 

(Mi  l lions) 

l.HA-  1 

0.4 

10.  1 

1.  0 

•llS.s 

T.Pr>-4 

7.4 

b.  7 

(4.  D* 

.’bO . (' 

l.RT-H7‘) 

h.H 

('.<> 

7.  1 

142.0 

* ( ) shows  a deert'ase  in  cost  . 

Tlie  PRCK'  Pnxjram  for  the  I.ST-117‘>,  l,Pn-4  and  I.llA-1  classes  ot 
ships  is  feasible  and  pniii'Cted  to  b<'  both  operat  ional  ly  ana 
cost  effective,  llie  benefits  of  the  proqr.im  are  qri'atest  ftii 
the  t.llA-1  Class  and  nearly  equivalent  for  the  I,PD-4  Class. 
I.ST-1179  Class  cost  Ix'iiefits  are  less,  howevi'r,  the  material 
condition  improvt'mc'nts  are  appreciable. 
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4 . 2 RECOMMENDATIONS 


On  the  basis  of  the  study  conclusions,  the  followlnq  recommendations 
are  offered; 

• Develop  and  implement  the  PEOC  Proqram  for  the  LHA-l,  LPD-4 
and  LST-1179  classes  of  amphibious  ships  in  general  accordance 
with  the  results  of  this  study.  A Plan  of  Action  and  Milestones 
is  a part  of  this  study. 

• Establish  as  the  initial  goal  of  the  PEOC  Program,  three  deployments 
between  shipyard  overhauls  for  all  three  classes.  However, 

during  the  Development  Phase  of  the  proqram,  an  analysis  should 
be  conducted  to  investigate  further  extension  of  the  cycle  to 
include  four  deployments. 


4-1 


I 


